LASER INDUCED ORDERING AND DEFECTS IN ION-IMPLANTED HEXAGONAL SILICON CARBIDE
V
LASER I N D U C E D O R D E R I N G AND DEFECTS I N ION-IMPLANTED
The Reststrahlen band of lattice absor~tion occurs in hexagonal Sic at rather large photon energies around 100 meV. COzlaser light whose photon energy is 117 meV is thus strongly absorbed and therefore well suited for annealing of ion-implanted Sic crystals.
Sic single crystal platelets were implanted with 45 keV 14~+-ions and then irradiated with 0.1 us C02-laser pulses whose average intensities ranged from 20 to 100 !4W/cm2. The effect of laser treatment was observed after the annealing using 1) optical absorption and reflectance spectroscopy, 2) x-ray diffraction topography using also synchrotron radiation and 3) He-ion back scattering spectrometry and channeling. Figure 1 shows how the absorption edge shifts back toward higher photon energies when damage produced by ion-implantation is removed by CO2 laser pulses. Curve b was measured from the implanted crystal and curve c from the same crystal after laser treatment. The intensity of the laser light was 20 ~W/cm'. Considerable amount of damage is still left in the laser irradiated region because the absorption spectrum differs from that of the perfect crystal, curve a. Figure 2a shows an x-ray transmission topograph taken with synchrotron radiation from the DORIS storage ring in Hamburg. In the topograph there are unimplanted regions (I), implanted areas (11) , and laser treated parts (111). The average intensity of the laser light was here also 20 Irll?~/crn~. Dislocation or stacking fault images are seen in three systems of straight lines around the dark centres of the laser spots. There is also a large strain field around the laser spot whose diameter is aboutlmm. Spots masked with A are traces of He-ion beams used,for back scattering analysis. and from the 100 Pxt~/cm~ (curve e) laser annealed parts of the crystal. The <0001> aligned spectrum of the unimplanted nearly perfect crystal is curve f. The 20 Pl.17/cm2 pulses remove part of the surface damage as seen in the lowering of the damage peak. At the same time the dechannelinq level is increased in agreement with the x-ray topograph (Fig. 2a) in which defects such as dislocations or stacking faults were visible. When the laser intensity was increased to 50 MW/C~', the damage peak was considerably lowered (curve d) indicating, .however, that some damage is still left. X-ray topographs showed that damage is mainly in the central region of the laser spot S ( Fig. 2b) . The analyzing He-ion beam was however too large to measure the least damaged regions. Curve d in figure 3 is very similar to that obtained after thermal annealing. It is therefore possible that laser annealing is more efficient than thermal annealing to remove damage caused by ion-implantation in hexagonal Sic /1/.
